Novel expression of N-cadherin elicits in vitro bladder cell invasion via the Akt signaling pathway.
Novel N-cadherin expression has been linked to the invasive phenotype in bladder tumors yet a primary role for N-cadherin in invasion has not been defined in this model. To address this, N-cadherin was stably transfected into E-cadherin expressing bladder carcinoma cells. This resulted in an enhanced invasive capacity in in vitro assays that was blocked by incubation with an N-cadherin function-blocking antibody in a dose-dependent manner. Analysis of the signaling pathway(s) implicated in N-cadherin-mediated invasion in bladder carcinoma cell lines revealed no correlation between MAPK signaling and invasion, in the presence or absence of fibroblast growth factor 2. Also, while MAPK and p38 kinase inhibitors did not alter the invasive behavior of these cells, an increase in the phosphorylation of Akt at serine-473 was detected in N-cadherin transfectants, suggestive of N-cadherin-mediated Akt activation in bladder cell invasion. Incubation of N-cadherin transfectants with either PI3 kinase or Akt inhibitors resulted in a significant decrease in the invasive capacity of these cells. Exposure of cells to PP2, a src family kinase inhibitor, also decreased the invasive potential of N-cadherin transfectants and resulted in reduced phosphorylation of Akt. The involvement of Akt signaling in bladder cell invasion was also supported by the inhibition of bladder cell invasion by cells constitutively expressing an activated Akt kinase, using the PI3 kinase and Akt inhibitors and PP2. These results suggest that activation of PI3/AKT kinase following N-cadherin expression contributes to the increased invasive potential of bladder carcinoma cells.